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and the key piece is fitted and driven in firmly, so that the lining is held tightly in place. The whole pipe lining is then carefully painted with asphaltum, and when the pipe is put in place, great caution is taken in packing the joints to prevent seepage. In shafts where water from the upper levels drips on the pipes, it has been found necessary to thoroughly paint and cover the pipes with canvas, and the canvas then receives a thick coat of asphaltum. Wooden, wire-bound pipes are also used underground for light service, and on the surface wooden launders are used.
The copper content as well as all other mineral salts and the amount of free acid in the mine waters, varies widely in different mines and different sections in the district. Cupriferous waters were not encountered to any great extent in the upper levels, nor at shallow depths, but when the shafts penetrated the great copper horizon at from 500 to 2200 ft. in depth, the waters were found to be highly charged with mineral salts and free acid.
Old workings, abandoned upper levels and gob or stope fillings that have long been exposed to the oxidizing influence of air and where waters leach through them, are productive of the highest grade of cupriferous water. When a deep level is opened, the flow is found to contain free acid, but only a small amount of copper sulphate is present. As the levels become opened and the decomposition of sulphides takes place, the water is enriched.
A flow coming from a section where the sulphide ore is burning or from a level where the fire has been extinguished, is remarkably enriched. The mine water of the Boston & Montana has been built up within a short period of time from this source alone from 0.02 per cent, copper content to above 0.2 per cent., and at this strength it threatened to destroy the phosphor-bronze castings of the pumps. For this reason an effort was made, where possible, to regulate the grade of water to a strength that will not attack the bronze pump parts.
The cupriferous water from the various mines carries from 0.01 per cent, to 0.031 per cent, copper as sulphate. It would appear that the mine waters are extremely poor in copper as compared with the solutions in a leaching operation, but when a mining company is pumping 500 gallons per minute, the precipitation amounts to approximately 1600 Ib. of copper per day and the saving is effected with but little expense.
The copper precipitation is effected in open launders, and in towers. The launders are set at a sufficient grade so that the water flows rapidly, and scrap iron of all classes is thrown into it, but care is taken to allow the water to flow freely. The launders are from 3 to 4 ft. wide and from 1 to 2 ft. in depth, and are built single or double. The water is kept at from 6 to 12 in. in depth in the launders. If the water as it comes from theblc anodes. In this electrolytic process chlorine is again set free and may be used for creating fresh portions of the copper-nickel matte. The nickel is deposited on the cathode,
